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* NOTICES * ^ 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Two or more hoop direction slots which were formed in the tire tread and arranged in 
the tire hoop direction, respectively, In the pneumatic tire for heavy loading which has the block 
pattern which divided into the block the land part divided at this hoop direction slot and the 
shoulder touch-down edge of tread tread section ends, and made it the block train by many 
transverse grooves the number of pitches of other block trains over the block train which has 
the minimum number A of pitches while the number of pitches of the block which constitutes 
each block train which adjoins mutually carries out difference mutually — An — [ — however, it 
is the value of 1.25-3.5 except the range of n (2**0.25). ] It comes out, and it is and the product 
(c) of the depth (a) of the above-mentioned transverse groove and width of face (b) which divide 
each block train is in the number of pitches of a block train at reverse proportion relation. 
Furthermore, the ratio of the number of pitches to the block train which has this minimum 
number A of pitches is 3**0.5. The block train of the number of pitches in within the limits The 
pneumatic tire for low noise heavy loading characterized by arranging in at least one train of 
trains other than an outermost edge block train to the hoop direction center line of a tread, and 
no number ratios of pitches of each block train being mutually in agreement with the ratio of 
1:2**0.25. 

[Claim 2] It is the pneumatic tire for low noise heavy loading according to claim 1 which the 
block which constitutes each above-mentioned block train is ** pitch length, and is 
characterized by for the number of pitches of other block trains over the block train of the 
number of the minimum pitches to form two or more segments to which it is expressed with an 
easy integer ratio, and the combination die length of the number of two or more pitches of all 
block trains becomes equal, and for this number of segments to be within the limits of 8-12. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the pneumatic tire for heavy loading which 
carried out reduction amelioration of the noise generated from the tire of a transit car. 
[0002] 

[Description of the Prior Art] As a low noise-ized technique of this seed pneumatic tire, 
conventionally With the so-called variable pitch which the pitch length (the die length of a block) 
made arrange much several sorts of blocks which carry out difference on a tire periphery in 
suitable sequence on the periphery of the tread of a tire generally When a block hits a road 
surface, the attempt which used as the base the so-called variable pitch method for making the 
oscillation of many frequencies distribute the oscillation of the specific frequency decided and 
generated at the number and tire rotational frequency, and achieving lowering and low noise- 
ization for level is made. 
[0003] 

[Problem(s) to be Solved by the Invention] However, since this seed variable pitch method will 
have an adverse effect on the partial wear of a tread side, or oscillating generating if the large 
variable ratio of the minimum pitch length of the block for acquiring the dispersion effect of 
frequency energy in the pneumatic tire for heavy loading which are conditions absolutely - the 
maximum pitch length within the limits is take though that effectiveness is accept with a 
passenger car tire, this will be restrict, and the low noise-ized effectiveness compare with the 
rate of a cost rise of the mould for tire shaping accompanying enlarging the variable ratio of 
pitch length, and according to decentralization of a frequency — so much — being alike — there 
is no profit. In order to surely form a transverse groove on the configuration especially in a block 
pattern The continuity of the touch-down at the time of tire rolling is lost, and, as a result, a tire 
hits a road surface. When it serves as exciting force, will appear, a tire will vibrate, the noise will 
be generated and it resonates with the frequency which is 500~800Hz whose frequencies of this 
exciting force are one of the tire resonant frequencies Another function to amplify an oscillation, 
i.e., the noise, is in a tire oscillation, and the dispersion effect of the frequency decided by the 
number of pitches and the engine speed has brought the result that the effectiveness does not 
almost exist, in few variable pitches. 

[0004] Especially this artificer examined wholeheartedly functionality of the width of face of the 
number of pitches of each block, pitch length, and the slot that divides each block, the depth, 
and a distributed frequency in view of the actual condition like **** that it should study about 
the cause of a block pattern and noise generating as the above-mentioned tread pattern, 
consequently, the case where a vehicle is equipped with a tire — as the effect of a block pattern 
— a law, to the ** transit or coasting transit, it found out that the key factor of the tire noise 
was the oscillating sound of the number of repeats which is repeat pattern of a pattern, i.e., the 
frequency decided at the number of pitches and rolling rate of a block. 

[0005] then, in order to cancel this, this artificer When in agreement with the natural frequency 
near 500-800Hz of the part near the touch-down which a tire has as this frequency, especially 
the level of the tire noise rises, furthermore, within the limits of 0 - 120 km/h as a rate region of 
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transit of a tire Resonating with said natural frequency and making the tire noise into size They 
are the primary frequency which is fundamental frequency, and the secondary frequency which is 
the harmonic content of the integral multiple, and from the point that generating of an oscillation 
stops being able to happen easily due to the periodic-damping engine performance of the rubber 
which constitutes a tire from harmonic content higher order than these, for example, the 3rd 
frequencies [ 4th ], and the structural factor of a tire etc. While the excitation frequencies 
generated from each block train differed mutually, when the pitch was changed so that the 
double frequency might not be overlapped, either, it came to carry out the knowledge of the data 
of being effective. 

[0006] Namely, this invention changes that number of pitches mutually for at least three sorts of 
two or more block trains that a primary frequency should be distributed in other frequencies. The 
frequency which generates the ratio to the number of the minimum pitches from each block train 
by considering as a specific scale factor, Namely, it is made to distribute without making it in 
agreement with the frequency (1st order) of the minimum pitch block train. Furthermore, the 
distributed frequency can keep noise level small at the time of resonance with the **** 
frequency of 500Hz - 800Hz of a tire by considering as the condition of not lapping with the 
harmonic content of said primary frequency, i.e., a secondary frequency. 

[0007] While this invention was made based on the above-mentioned knowledge and changes the 
number of pitches of the block train of a tread pattern for every block train in this way as 
above-mentioned By considering as a pitch [ length / of each block train / pitch ] array, and 
considering specification of the number of pitches of each block train, and each block train as a 
specific array on the basis of the block which has the minimum number of pitches especially It 
sets it as the object to achieve reduction-izing of the noise at the time of transit of the 
pneumatic tire for heavy loading, and reduction-ization of the fabrication cost of the mould for 
tire shaping. 
[0008] 

[Means for Solving the Problem] The description of this invention that suits the above- 
mentioned object in this way Two or more hoop direction slots which were formed in the tire 
tread and arranged in the tire hoop direction, respectively, In the pneumatic tire for heavy 
loading which has the block pattern which divided into the block the land part divided at this 
hoop direction slot and the shoulder touch-down edge of tread tread section ends, and made it 
the block train by many transverse grooves the number of pitches of other block trains over the 
block train which has the minimum number A of pitches while the number of pitches of the block 
which constitutes each block train which adjoins mutually carries out difference mutually — An - 
- [ — however, it is the value of 1.25-3.5 except the range of n (2**0.25). ] It comes out, and it 
is and the product (c) of the depth (a) of the above-mentioned transverse groove and width of 
face (b) which divide each block train is in the number of pitches of a block train at reverse 
proportion relation. Furthermore, the ratio of the number of pitches to the block train which has 
this minimum number A of pitches is 3**0.5. The block train of the number of pitches in within 
the limits It is the configuration arranges in at least one train of trains other than an outermost 
edge block train to the hoop direction center line of a tread, and none of whose number ratios of 
pitches of each block train corresponds with the ratio of 1:2**0.25 mutually. And especially the 
block that constitutes each above-mentioned block train is ** pitch length, and the number of 
pitches of other block trains over the block train of the minimum number of pitches forms two or 
more segments to which it is expressed with an easy integer ratio, and the combination die 
length of the number of two or more pitches of all block trains becomes equal, and presupposes 
that this number of segments is within the limits of 8-12. In addition, in this invention, the rib 
type approximated to a block is also included in this. 
[0009] 

[Function] By the above mentioned outside block pattern of a tread Since it considered as the 
pitch [ length / of each block train / pitch ] array while changing the number of pitches of a 
block train for every block train The excitation frequency by the pitch generated from each block 
train carries out difference mutually, and it is 3**0.5 of the block train of the number of the 
minimum pitches especially. Twice, i.e., 2.5-3.5, By making a twice as many pitch sequence of 
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numbers as this mix A low noise-ized function is demonstrated without lapping with the primary 
order [ 2nd ] of the frequency generated from other blocks. Furthermore, it is an integer ratio 
with the number of pitches of other block trains over the block train of the number of the 
minimum pitches all etc. are pitch length and easy in each block train. And so that the 
combination die length of the number of two or more pitches of all block trains may become 
equal Furthermore, the thing which it constitutes so that the number of segments for the tire 1 
round may be set to 8-12, and the mold model at the time of a metal mold fabrication ends by 
one since it is moreover a ** pitch, Moreover, when it is difficult to remove a tire from metal 
mold at the time of tire shaping and it exceeds 12 pieces, the number of metal mold processings 
will increase, therefore it can contribute to reduction-ization of the fabrication cost of a tire 
mould by the less than number which is the practical number of segments, i.e., eight pieces. 
[0010] 

[Example] Although one example of the tire which starts this invention with reference to a 
drawing is hereafter explained to a detail, it cannot be overemphasized that this invention is not 
what is limited by these. 

[001 1] First, drawing 1 is drawing showing the tread pattern of the pneumatic tire 1 applied to 
this invention as one example, and since this tread 2 receives a big load in connection with the 
transit rolling motion of a tire, mutually, the block train 4 of five trains which consist of two or 
more blocks 3 mutually estranged along a tire hoop direction, respectively estranges crosswise 
[ tire 1 and is arranged crosswise. And the block train 13 located on the hoop direction center 
line CL of a tread 2 is divided by two hoop direction slots 5 which estrange mutually and extend 
substantially crosswise [ tire ] in a tire hoop direction, and the transverse groove 6 which 
extends crosswise [ tire ] over those slots, and consists of two or more blocks 7 which are 
mutually estranged to a tire hoop direction and which carried out the square form mostly. 
Moreover, the block train 1 2 which adjoins the hoop direction center line CL of the tread of the 
block train 13 concerned outside pair Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne. 
at the way left-hand side shoulder touch-down edge S side is divided by the hoop direction slot 
5 which adjoins the block train 13, other hoop direction slots 5 arranged in the tire cross 
direction outside, and two or more transverse grooves 8 which extend crosswise [ tire ], and 
consists of two or more blocks 10 of the rectangle mutually estranged to a tire hoop direction. 
The block train 14 which adjoins the way right-hand side shoulder touch-down edge S side 
outside the hoop direction center line CL of a tread to the block train 13 similarly consists of 
block 9 of the rectangle divided by two hoop direction slots 5 and two or more transverse 
grooves 16, and the so-called shoulder blocking trains 11 and 15 in the location which includes 
right-and-left both the shoulder touch-down edges S and S further consist of each block 18 and 
19. And both the width of face of four hoop direction slots 5 and the depth are 13mm and 14mm. 
Moreover, it is more desirable to carry but pair dehiscence opening of the transverse grooves 6, 
8, 16, and 17 to the hoop direction slot 5 or the shoulder touch-down edge S, to be in the free 
passage condition, and for ends to carry out opening, of course at relation, such as drainage. 
[001 2] by the way, the number of pitches of other block trains over the block train which it is 
making it change to two or more block trains [ of a tread pattern ], and number of pitches 
between each of that train specification-within the limits in this invention, and the inside of each 
block train is pitch length, such as all, and has the minimum number A of pitches — 1.25A-3.5A 
— [ — however, the range of 2**0.25 is removed. It is within the limits. 

[0013] With the pattern shown in drawing 1 » the A= 60 minimum pitches and the number of the 
maximum pitches are these 3.0. It is one 1.75 times the 105 pitches of this, and 2.5 to 180 
pitches and the meantime at twice. 1 50 twice as many pitches as this are mixed, respectively, 
namely, the shoulder blocking trains 1 1 and 15 — the block train of number of minimum pitches 
60 pitch — it is — the block train 12 — 105 pitches and the block train 14 of 150 pitches and 
the block train 13 are [ in the number of 2.5 A pitches ] the integer ratios of each 4:10:7 in 180 
pitches in the number of 3A pitches at the number of 1.75A pitches, in addition, frequency f=NB 
(however, N is a rotational frequency for [ tire ] 1 second.) it is decided at the number of pitches 
which generates the reason except the range of n=(2**0.25) A with the number of pitches of B 
pieces, and a tire rotational frequency that the number of pitches will be is a primary frequency, 
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and the frequency of the integral multiple and harmonic content usually occur, and it can be 
expressed as fK =KNB (K= 1 , and 2 and 3 — it is ...)■ [ however, ] and — among these, the case 
of K= 1 and K= 2 appears especially strongly, and is super-low level in K>=3. therefore, between 
the block train of the number B of pitches, and the block train of 2B, in accordance with the 
primary frequency of 2B, the secondary harmonic content of B laps and increases the level of a 
sound reversely in the case where n= 2 is adopted — ******** — n — 2 — **** — it is 
because the same event occurs also in the case of near range of 2**0.25. 

[0014] Furthermore, if it is in other examples of this invention, it makes with four block trains to 
the patterns of drawing 1 being five block trains, as shown in drawing 2 . That is, the block trains 
22 which both the block trains 21 and 24 in the location which includes the outermost left and 
the right shoulder touch-down edges S and S of a tire to the hoop direction center line CL are 
block trains with the 60 minimum pitches, and are located between two block trains are 90 
pitches (n= 1.5), and the block train 23 is what was made into the 150 (n= 2.5) maximum pitches, 
and they serve as an integer ratio of 4:6:10 respectively. Namely, with both the patterns shown 
in drawin g 1 and drawin g 2 , it is 1.25-3.5 of the number of the minimum pitches (n pitch). One 
pitch segment is constituted as the number of pitches of an integral multiple, and the range of 
2**0.25 is removed. On the other hand, by this invention, the flute width (a) of a transverse 
groove and the product of a channel depth (b) (c), i.e., the cross section of a transverse groove, 
are important elements, and the cross section of each transverse groove shown in a table 1 has 
it in the number of pitches of each block train at the relation of reverse proportion also in the 
test result shown in a table 2. or this reason has the same cross section of a transverse groove 
— or — size — sometimes The striking energy which a repeat pattern gives [ as opposed to / 
as a result / a road surface ] to the tire itself by the reason used as the thing proportional to 
the number of pitches naturally It is necessary not to desire lowering of sound pressure, though 
harmonic content acts advantageously to the attenuation nature of rubber how, therefore for a 
block train with many pitches to make smallness depth (a) x (width-of-face b) =c (cross section) 
of a transverse groove, moreover — the need — since it is divided into 8-12 isometric segments 
in order for the number of segments not to have the property needed for a tire in a tread 
shaping side, and a production process top trouble as a shaping mould of the pneumatic tire for 
heavy loading and to obtain a smooth function, it is optimal 8-12, and to make the number of 
segments especially 9-1 1. Generally, from the place where the mould for a tire fabrication is 
manufactured with the aluminium alloy casting, when there are many classes of segment, 
naturally model processing of the mold of varieties is needed. Then, if it is not adopted since 
there are many troubles on a production process when the number of segments is less than 
[ above ] eight, and 12 is exceeded, it is difficult in 1 segment in this invention to design under 
the block lengths [ train / of two or more numbers of pitches / block ], and since a mould 
increase in cost moreover becomes remarkable in the case of the different block length, it is not 
desirable. Therefore, a segment serves as here where it is limited to one kind with constituting 
the tread for tire 1 round from this invention, and cost lowering of a mould can be aimed at. In 
this case, the division location of a segment is selected by arbitration. 

[0015] [ — an invention tire and the former — comparison] of a tire — the comparative study of 
a pattern noise with a tire 2 is explained a tire 1 and conventionally the invention tire 1 and the 
invention tire 2 which start this invention below, and conventionally. 

[0016] A sample offering tire; ** tire size;1 1R 22.5 14 PR** rim size; 22.5x7.50 (tire pressure; 
7.0kg/cm2, 2725kg of loads) 

** Invention tire 1 ; it is the tire which has the tread pattern shown in drawingj . 

** Invention tire 2; it is the tire which has the tread pattern shown in djiawingj? . 

** Conventional tire 1; it is the tire which has the tread pattern shown in drawing 3 , and set the 

number of block pitches of each block train of 51, 52, 53, and 54 to 60. 

** Conventional tire **; it is the tire which has the tread pattern shown in drawing 4 , and 

consider as 60 pitches (n) of the shoulder blocking trains 56 and 59 located in the outermost 

right-and-left shoulder touch-down edges S and S, and combine 120 (2n) pitches of the block 

trains 57 and 58 in the meantime. 

[0017] In addition, although it bundled up about the flute width (a) of each transverse groove in 
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each tread pattern in above-mentioned drawing 1 - drawing 4 , a channel depth (b), and the 
cross-sectional area (c=axb) and was shown in a table 1 f the cross-sectional area (c) serves as 
smallness like the block train with many pitches. 
Following margin [0018] 
[A table 1] 
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180 

(3) 
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(2. 5) 
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14 


mmm (mm 2 ) 

(c= axb) 


20 


30 


48 


54 


98 



[0019] B test-method; — noise-test method; — it carried out by the simple substance base top 
noise-test method according to JASO-C606. 

[0020] The above-mentioned test result was shown in a table 2 about the functionality of the 
number of pitches about drawing 1 - draw ing 4 f and the noise engine performance. However, 
about the noise engine performance, it indicated by the characteristic, having used the engine 
performance (O. A.L) in a tire 1 ( drawing 3 ) as 100 conventionally (more nearly numerical 
smallness is good). Moreover, the result about each sound pressure level and noise level was 
shown in drawing 5 and dr awin g 6 ? respectively, however, the sound pressure distribution [ in / 
in djawing S / tire travel-speed (peripheral velocity) 80 km/h ] for every frequency — a table — 
it is a thing the bottom, and drawin g 6 gathers a rate for noise level every 10km in the range to 
the tire travel speed (peripheral velocity) 20 - 120 km/h, and shows the total noise level (O. A.L) 
for every rate. Following margin [0021] 
[A table 2] 
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[0022] First, in drawing 5 , conventionally, with the tire 1 ( drawing 3 R> 3), the number of 
pitches of a whole block train is set to 60, the exciting force of the same frequency is generated, 
400Hz and the harmonic content of those of a primary peak are emphasized, and, on the whole, 
the whole block train serves as a high level. Moreover, conventionally, in the combination of the 
block train of 60 pitches of a tire 2 ( drawing 4 X and the block train of 1 20 of the number of 
double pitches, since the block train became a moiety, although the 1st order of 60 pitches is 
getting worse greatly, it turns out that the secondary peak and the primary peaks of the number 
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(120) of double pitches overlap, and near 800Hz is pushing up whole level extremely greatly. In 
this point, n is the reason which excepted the range of (2**0.25A) in this invention. Namely, with 
this invention tire ( drawing 1 ), a block train with the 60 minimum pitches and the number of the 
maximum pitches are made one 3 times the number of 180 pitches of this. It is the block train of 
one 1.75 times the number of 105 pitches of this, and 2.5 to the meantime. The mixed array of 
the block train of the twice as many number of 150 pitches as this is carried out. Therefore, 
without the primary secondary peak of the frequency decided by the number of pitches of each 
block train lapping mutually, there is especially no conspicuous pitch peak, it distributes 
effectively, and the condition that level is low as a whole is maintained. Moreover, by considering 
as the 4 block train of 1 ******** from the case of the 5-block train of this invention tire 1 with 
this invention tire 2, it is the number of 60 pitches, the number of the maximum pitches is set to 
150 2.5 times as many as this in the block train of the number of the minimum pitches, and it is 
further 1.5. Since the twice as many number of 90 pitches as this is arranged, distribution of a 
pitch peak be getting worse effectively, without the primary peak and secondary peak of each 
generating frequency lapping. On the other hand, in drawin g 6 , reduction of noise level with large 
this inventions 1 and 2 is seen. Especially, it is the twice of the block train of the number of the 
minimum pitches (3-0.5), 2.5 [ i.e., ]. Reduction-ization of the noise under tire transit is achieved 
by carrying out the mixed array of the block of the twice as many number of pitches as this, 
without lapping with the peak of the primary secondary frequency of the frequency generated 
from other blocks. Moreover, as the noise engine performance was also shown in a table 2 on the 
other hand, it turns out that this invention tires 1 and 2 are conventionally [ both ] excellent to 
tires 1 and 2. 
[0023] 

[Effect of the Invention] In this invention, in order to make the number of pitches of two or more 
block trains change mutually Since other frequencies are made to distribute a primary frequency 
by specifying the number ratio of pitches on the basis of the number of the minimum pitches, 
and the distributed frequency is distributed, without lapping also with the secondary frequency 
(harmonic content) of said frequency The noise and sound pressure level can be reduced as a 
whole, and, thereby, reduction-ization of the noise under tire transit can be achieved. 
Furthermore, the inside of each block train is ** pitch length, and since the number of pitches of 
other block trains over the block train of the number of the minimum pitches will constitute one 
pitch segment from an easy integer ratio and is limited to one kind, as a result, it can achieve 
reduction-ization of mould fabrication cost. 

[Translation done.] 
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* NOTICES * 

JPO and NCI Pi are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial Application] This invention relates to the pneumatic tire for heavy loading which 
carried out reduction amelioration of the noise generated from the tire of a transit car. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] As a low noise-ized technique of this seed pneumatic tire, 
conventionally With the so-called variable pitch which the pitch length (the die length of a block) 
made arrange much several sorts of blocks which carry out difference on a tire periphery in 
suitable sequence on the periphery of the tread of a tire generally When a block hits a road 
surface, the attempt which used as the base the so-called variable pitch method for making the 
oscillation of many frequencies distribute the oscillation of the specific frequency decided and 
generated at the number and tire rotational frequency, and achieving lowering and low noise- 
ization for level is made. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] In this invention, in order to make the number of pitches of two or more 
block trains change mutually Since other frequencies are made to distribute a primary frequency 
by specifying the number ratio of pitches on the basis of the number of the minimum pitches, 
and the distributed frequency is distributed, without lapping also with the secondary frequency 
(harmonic content) of said frequency The noise and sound pressure level can be reduced as a 
whole, and, thereby, reduction-ization of the noise under tire transit can be achieved. 
Furthermore, the inside of each block train is ** pitch length, and since the number of pitches of 
other block trains over the block train of the number of the minimum pitches will constitute one 
pitch segment from an easy integer ratio and is limited to one kind, as a result, it can achieve 
reduction-ization of mould fabrication cost. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, since this seed variable pitch method will 
have an adverse effect on the partial wear of a tread side, or oscillating generating if the large 
variable ratio of the minimum pitch length of the block for acquiring the dispersion effect of 
frequency energy in the pneumatic tire for heavy loading which are conditions absolutely - the 
maximum pitch length within the limits is take though that effectiveness is accept with a 
passenger car tire, this will be restrict, and the low noise-ized effectiveness compare with the 
rate of a cost rise of the mould for tire shaping accompanying enlarging the variable ratio of 
pitch length, and according to decentralization of a frequency — so much — being alike — there 
is no profit. In order to surely form a transverse groove oh the configuration especially in a block 
pattern The continuity of the touch-down at the time of tire rolling is lost, and, as a result, a tire 
hits a road surface. When it serves as exciting force, will appear, a tire will vibrate, the noise will 
be generated and it resonates with the frequency which is 500-800Hz whose frequencies of this 
exciting force are one of the tire resonant frequencies Another function to amplify an oscillation, 
i.e., the noise, is in a tire oscillation, and the dispersion effect of the frequency decided by the 
number of pitches and the engine speed has brought the result that the effectiveness does not 
almost exist, in few variable pitches. 

[0004] Especially this artificer examined wholeheartedly functionality of the width of face of the 
number of pitches of each block, pitch length, and the slot that divides each block, the depth, 
and a distributed frequency in view of the actual condition like **** that it should study about 
the cause of a block pattern and noise generating as the above-mentioned tread pattern, 
consequently, the case where a vehicle is equipped with a tire — as the effect of a block pattern 
— a law, to the ** transit or coasting transit, it found out that the key factor of the tire noise 
was the oscillating sound of the number of repeats which is repeat pattern of a pattern, i.e., the 
frequency decided at the number of pitches and rolling rate of a block. 

[0005] then, in order to cancel this, this artificer When in agreement with the natural frequency 
near 500-800Hz of the part near the touch-down which a tire has as this frequency, especially 
the level of the tire noise rises, furthermore, within the limits of 0 - 120 km/h as a rate region of 
transit of a tire Resonating with said natural frequency and making the tire noise into size They 
are the primary frequency which is fundamental frequency, and the secondary frequency which is 
the harmonic content of the integral multiple, and from the point that generating of an oscillation 
stops being able to happen easily due to the periodic-damping engine performance of the rubber 
which constitutes a tire from harmonic content higher order than these, for example, the 3rd 
frequencies [ 4th ], and the structural factor of a tire etc. While the excitation frequencies 
generated from each block train differed mutually, when the pitch was changed so that the 
double frequency might not be overlapped, either, it came to carry out the knowledge of the data 
of being effective. 

[0006] Namely, this invention changes that number of pitches mutually for at least three sorts of 
two or more block trains that a primary frequency should be distributed in other frequencies. The 
frequency which generates the ratio to the number of the minimum pitches from each block train 
by considering as a specific scale factor, Namely, it is made to distribute without making it in 
agreement with the frequency (1st order) of the minimum pitch block train. Furthermore, the 
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distributed frequency can keep noise level small at the time of resonance with the **** 
frequency of 500Hz - 800Hz of a tire by considering as the condition of not lapping with the 
harmonic content of said primary frequency, i.e., a secondary frequency. 

[0007] While this invention was made based on the above-mentioned knowledge and changes the 
number of pitches of the block train of a tread pattern for every block train in this way as 
above-mentioned By considering as a pitch [ length / of each block train / pitch ] array, and 
considering specification of the number of pitches of each block train, and each block train as a 
specific array on the basis of the block which has the minimum number of pitches especially It 
sets it as the object to achieve reduction-izing of the noise at the time of transit of the 
pneumatic tire for heavy loading, and reduction-ization of the fabrication cost of the mould for 
tire shaping. 



[Translation done.] 
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